Sympathetic circulatory control is key to the rapid cardiovascular adjustments that occur 25 within seconds of standing upright (orthostasis) and which are required for bipedal 26 stance. Indeed, patients with ineffective sympathetic adrenergic vasoconstriction rapidly 27 develop "orthostatic hypotension" prohibiting effective upright activities. One speaks of 28 
Introduction 37
The overall purpose of this review is to discuss the effects of the sympathetic nervous 38 system on cardiovascular homeostasis during orthostasis (upright posture). The main 39 focus is on the role of the sympathetic nervous system in orthostatic intolerance (OI) . 40
For the most part OI is related to changes in the regulation of blood pressure, heart rate, 41 and, ultimately, cerebral blood flow that make remaining upright impossible. I will 42 include discussion of sympathetic mechanisms within a wider context of autonomic 43 control systems, comprising both sympathetic and parasympathetic arms, and in 44 relation to other vascular control mechanisms that modulate sympathetic activity. I will 45 first discuss orthostatic regulation and the normal orthostatic response as they relate to 46 sympathetic and parasympathetic activity. I will move on to a definition of orthostatic 47 intolerance, how OI can be measured in the laboratory and in real life, and how 48 problems with sympathetic adrenergic vasoconstriction produce distinct forms of OI. 
POTS 211
POTS can be defined by day-to-day symptoms of OI coincident with excessive upright 212 tachycardia but not hypotension which is improved by recumbence (25; 76). Excessive 213 tachycardia is defined in adults by an increase exceeding 30bpm or to a heart rate 214 exceeding 120bpm when upright. Higher heart rate changes are expected in the young 215 with POTS (82). Tachycardia and concurrent symptoms are observed during orthostatic 216 testing. POTS has often been loosely partitioned into patients with "neuropathic POTS", 217 in which often selective or "partial dysautonomic" de facto sympathetic adrenergic 218 denervation occurs, and "hyperadrenergic POTS", in which upright sympathetic 219 overactivity dominates the picture. 220 40% of people will faint, half of these presenting during adolescence with a maximum 282 incidence at 15 years old (26). Most syncope is caused by systemic hypotension. 283
Syncope may be due to sympathetic adrenergic failure and orthostatic hypotension 284 which we have already discussed, and which is easily ruled out by a 3 minute standing 285 test. Otherwise syncope is partitioned among cardiovascular syncope, frequently due to 286 arrhythmic or structural heart disease, and reflex or neurally mediated syncope. 287 specific cardiac pathophysiology. Reflex syncope has a good prognosis (83). 289
Orthostatic stress syncope and emotional stress syncope together comprise vasovagal 290 syncope (VVS) (27) which is the largest subgroup within reflex syncope group. 291
Regional or system-wide loss of sympathetic adrenergic vasoconstriction is an element 292 in all vasovagal syncope, at least as a terminal event and will be discussed in greater 293 detail below. Orthostatic or postural syncope may be thought of as acute OI. Indeed, 294 loss of consciousness is most often preceded by a prodrome of OI symptoms, 295 particularly lightheadedness, nausea, sweating, weakness and visual disturbance (e.g. 296 "black-out"). Until recently postural syncope was thought to be caused by reflexes from 297 a hypercontractile underfilled heart analogous to the Bezold-Jarisch reflex (1). This 298 mechanism was favored despite evidence to the contrary: thus any such stimulus could 299 only be short lived because baroreceptors would immediately be unloaded (28); few 300 afferent nerves were excited in the original Oberg and Thoren hemorrhaged cat model 301 (66); VVS can occur in a ventricular denervated transplant recipient given the sodium 302 nitroprusside (75); and the heart before syncope is neither empty nor hypercontractile 303 (51). Thus, to date, the pathophysiology of simple faint remains elusive (60) and 304 findings are largely descriptive without necessarily informing on specific molecular 305 mechanism(s). Therapy for vasovagal syncope associated with a lengthy prodrome is largely avoidance 362 and physical countermeasures; the most efficacious of these is to lie down or squat. 363
Other countermeasures include those that enhance the skeletal muscle pump (e.g. leg 364 crossing) or activate the exercise pressor reflex (isometric hand grip). Enhanced salt 365 and water intake is often encouraged and has shown some efficacy in small studies 366 employing large amounts of salt loading (10). In older patients confounding use of 367 antihypertensives or diuretics need to be considered. Pharmacotherapy has not been 368
shown to be particularly effective in large multicenter studies (78) . Asystolic faints can 369 be improved by pacemaker insertion (6). 
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